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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this transiation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Thermoplastic elastomer olefin characterized by ethylene and a carbon number 
consisting of the alpha olefin of 3-10, the partial saturation monomer which has a functional 
group and an olefin system random copolymer with which it comes to carry out 
copolymerization of the nonconjugated diene if needed, and a metal ion which constructs a 
bridge in this olefin system random copolymer. 

[Claim 2] Thermoplastic elastomer olefin according to claim 1 to which the functional group 

concerned in the partial saturation monomer which has a functional group is characterized by 

being a carboxyl group, a hydroxyl group, an epoxy group, or a sulfonic group. 

[Claim 3] Thermoplastic elastomer olefin according to claim 1 characterized by the partial 

saturation monomer which has a functional group being the functionality ring compound 

expressed with the following general formula (1). 

[Formula 1] 

In [general formula (1), R1 shows a hydrogen atom or the hydrocarbon group of carbon numbers 
1-10. Y1, Y2, and Y3 The hydrocarbon group or -COOH of a hydrogen atom and carbon 
numbers 1-10 is shown independently, respectively. Y1 and Y2 And Y3 Inside, at least one is 
-COOH and it is Y1 and Y2. And Y3 When two or more are -COOH inside, they may be the acid 
anhydrides (-CO-(O)-CO-) which connected mutually and were formed, o is the integer of 0-2 
and p is the integer of 0-5.] 

[Claim 4] An olefin system random copolymer is thermoplastic elastomer olefin according to 
claim 3 characterized by coming to carry out copolymerization of the functionality ring 
compound [ by which 35-94.99 mol % and the carbon number of ethylene are expressed with 
5-50 mol % and the general formula (1) of alpha olefins of 3-10 ] 0.01 five-mol % and 
nonconjugated diene 0 - ten-mol %. 

[Claim 5] A metal ion is thermoplastic elastomer olefin according to claim 1 to 4 characterized 
by being the ion of at least a kind of metal chosen from the group which consists of a potassium, 
sodium, aluminum, magnesium, barium, zinc, iron, calcium, titanium, and lead. 
[Claim 6] Thermoplastic elastomer olefin according to claim 1 to 5 to which the melt flow rate 
by which temperature was measured by 230 degrees C on the conditions whose loads are 10kg 
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is characterized by 0.5g / 10 min or more, and a permanent set being [ 30% or less and a 
durometer A degree of hardness ] 96 or less. 

[Claim 7] 35-94.99 mol % and the carbon number of ethylene 5-50 mol % of alpha olefins of 3-1 0, 
The solution which comes to dissolve in a solvent the olefin system random-copolymer 100 
weight section to which it comes to carry out copolymerization of the functionality ring 
compound [ which is expressed with a general formula (1) according to claim 3 ] 0.01 five-mol % 
and nonconjugated diene 0 - ten-mol %, The manufacture approach of the thermoplastic 
elastomer olefin characterized by removing a solvent from the mixed liquor which mixed the 
liquid with which it dissolves or distributes and metallic compounds 0.1 - 20 weight sections 
become a solvent at the temperature of 20 degrees C or more, and was obtained after that. 
[Claim 8] 35-94.99 mol % and the carbon number of ethylene 5-50 mol % of alpha olefins of 3-1 0, 
The olefin system random-copolymer 100 weight section to which it comes to carry out 
copolymerization of the functionality ring compound [ which is expressed with a general formula 
(1) according to claim 3 ] 0.01 five-mol % and nonconjugated diene 0 - ten-mol %, The 
manufacture approach of the thermoplastic elastomer olefin characterized by carrying out 
dynamic heat treatment of metallic compounds 0.1 - the 20 weight sections on condition that 
the temperature of 120-350 degrees C, and shear rate 10-2000s-1. 

[Claim 9] The thermoplastic-elastomer-olefin constituent with which said high molecular 
compound is characterized by softeners being below the 1 00 weight sections below in the 300 
weight sections to the olefin system random-copolymer 100 weight section which comes to 
contain thermoplastic elastomer olefin according to claim 1 to 6, and the high molecular 
compound chosen from thermoplastics and rubber and/or a softener, and constitutes said 
thermoplastic elastomer olefin. 

[Claim 10] The thermoplastic-elastomer-olefin constituent according to claim 9 with which the 
melt flow rate by which temperature was measured by 230 degrees C on the conditions whose 
loads are 10kg is characterized by 0.5g / 10 min or more, and a permanent set being [ 30% or 
less and a durometer A degree of hardness ] 96 or less. 

[Claim 1 1] 35-94.99 mol % and the carbon number of ethylene 5-50 mol % of alpha olefins of 
3-10, The olefin system random-copolymer 100 weight section to which it comes to carry out 
copolymerization of the functionality ring compound [ which is expressed with a general formula 
(1) according to claim 3 ] 0.01 five-mol % and nonconjugated diene 0 - ten-mol %, Metallic 
compounds 0.1 - 20 weight sections, below the high-molecular-compound 300 weight section 
chosen from thermoplastics and rubber, and/or below the softener 100 weight section The 
manufacture approach of the temperature of 120-350 degrees C, and the 
thermoplastic-elastomer-olefin constituent characterized by carrying out dynamic heat 
treatment on condition that shear rate 10-2000s-1. 

[Claim 12] Mold goods characterized by consisting of thermoplastic elastomer olefin according 
to claim 1 to 6. claim 9, or a thermoplastic-elastomer-olefin constituent according to claim 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to mold goods at the thermoplastic elastomer 
olefin which was excellent in rubber elasticity, flexibility, mechanical physical properties, 
resistance to scuffing, abrasion resistance, fabricating-operation nature, thermal resistance, 
and weatherability in more detail about mold goods at thermoplastic elastomer olefin and its 
manufacture approach, a thermoplastic-elastomer-olefin constituent, and its manufacture 
approach list and its manufacture approach, a thermoplastic-elastomer-olefin constituent, and 
its manufacture approach list. 
[0002] 

[Description of the Prior Art] Conventionally, the thing over which make the thing and olefin 
system resin which come to mix olefin system resin and olefin system copolymerization rubber, 
and olefin system copolymerization rubber come to construct a bridge by the cross linking 
agent selectively as thermoplastic elastomer olefin is known. Such thermoplastic elastomer 
olefin Excel in thermal resistance, weatherability, cold resistance, and fabricating-operation 
nature, and it sets especially in fields, such as autoparts, from it being a moreover 
comparatively cheap ingredient. The alternate material of the RIM urethane components which 
made the key objective improvement and a cost cut of the alternate material of the metal 
components which made lightweight-ization the key objective, and a components life. The 
alternate material of the vulcanized rubber which made the key objective the simplification of a 
processing process, recycle nature, and a cost cut, Or it is observed as alternate material of the 
plasticized polyvinyl chloride which made the key objective improvement in a components life, 
and earth environmental protection etc.. and the need of the thermoplastic elastomer olefin 
concerned is also increasing every year. 

[0003] However, since conventional thermoplastic elastomer olefin has the low sex with a 
surface crack-proof (resistance to scuffing), it has the problem of being unsuitable, as an 
ingredient of epidermis material, such as the mold goods for which resistance to scuffing is 
needed, for example, an inner panel, and a console box. 
[0004] 

[Problem(s) to be Solved by the Invention] It is made based on the above situations and that 
object has the same rubber elasticity as thermoplastic elastomer olefin, conventional flexibility, 
and conventional fabricating-operation nature, and moreover, a mechanical property and 
abrasion resistance of this invention are good, and are to provide the constituent containing 
thermoplastic elastomer olefin excellent in especially resistance to scuffing and its manufacture 
approach, and this thermoplastic elastomer olefin and its manufacture approach, and a list with 
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those mold goods. 
[0005] 

[Means for Solving the Problem] The thermoplastic elastomer olefin of this invention is 
characterized by ethylene and a carbon number consisting of the alpha olefin of 3-10, the 
partial saturation monomer which has a functional group and an olefin system random 
copolymer which nonconjugated diene comes to copolymerize If needed, and a metal ion which 
constructs a bridge in this olefin system random copolymer. 

[0006] In the thermoplastic elastomer olefin of this invention, it is desirable that the functional 
group concerned in the partial saturation monomer which has a functional group is a carboxyl 
group, a hydroxyl group, an epoxy group, or a sulfonic group. Moreover, in the thermoplastic 
elastomer olefin of this invention, it is desirable that the partial saturation monomer which has a 
functional group is the functionality ring compound expressed with the following general formula 
(1). 

[0007] 
[Formula 2] 



[0008] In [general formula (1), R1 shows a hydrogen atom or the hydrocarbon group of carbon 
numbers 1-10. Y1, Y2, and Y3 The hydrocarbon group or -COOH of a hydrogen atom and 
carbon numbers 1-10 is shown independently, respectively. Y1 and Y2 And Y3 Inside, at least 
one is -COOH and it is Yl and Y2. And Y3 When two or more are -COOH inside, they may be 
the acid anhydrides (-CO-(O)-CO-) which connected mutually and were formed, o is the 
integer of 0-2 and p is the integer of 0-5.] 

[0009] Moreover, as for an olefin system random copolymer, in the thermoplastic elastomer 
olefin of this invention, it is desirable to come to carry out copolymerization of the functionality 
ring compound [ by which 35-94.99 mol % and the carbon number of ethylene are expressed with 
the 5-50 mol % and above general formula (1) of alpha olefins of 3-10 ] 0.01 five-mol % and 
nonconjugated diene 0 - ten-mol %. Moreover, as for a metal ion, in the thermoplastic elastomer 
olefin of this invention, it is desirable that it Is the Ion of at least a kind of metal chosen from the 
group which consists of a potassium, sodium, aluminum, magnesium, barium, zinc, iron, calcium, 
titanium, and lead. Moreover, in the thermoplastic elastomer olefin of this invention, it is 
desirable that 0.5g / 10 min or more, and a permanent set are [ 30% or less and a durometer A 
degree of hardness ] 96 or less for the melt flow rate by which temperature was measured by 
230 degrees C on the conditions whose loads are 1 0kg. 

[0010] The manufacture approach of the thermoplastic elastomer olefin of this invention 
35-94.99 mol % and the carbon number of ethylene 5-50 mol % of alpha olefins of 3-10. The 
solution which comes to dissolve in a solvent the olefin system random-copolymer 100 weight 
section to which it comes to carry out copolymerization of the functionality ring compound 
[ which is expressed with the above-mentioned general formula (1) ] 0.01 five-mol % and 
nonconjugated diene 0 - ten-mol %. It is characterized by removing a solvent from the mixed 
liquor which mixed the liquid with which it dissolves or distributes and metallic compounds 0.1 - 
20 weight sections become a solvent at the temperature of 20 degrees C or more, and was 
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obtained after that. 

[0011] Moreover, the manufacture approach of the thermoplastic elastomer olefin of this 
invention 35-94.99 mo! % and the carbon number of ethylene 5-50 mol % of alpha olefins of 3-10, 
The olefin system random-copolymer 100 weight section to which it comes to carry out 
copolymerization of the functionality ring compound [ which is expressed with the 
above-mentioned general formula (1) ] 0.01 five-mol % and nonconjugated diene 0 - ten-mol %, 
It is characterized by carrying out dynamic heat treatment of metallic compounds 0.1 - the 20 
weight sections on condition that the temperature of 120-350 degrees C, and shear rate 
10-2000S-1. 

[0012] To the olefin system random-copolymer 100 weight section which comes to contain the 
above-mentioned thermoplastic elastomer olefin, and the high molecular compound chosen 
from thermoplastics and rubber and/or a softener, and constitutes said thermoplastic 
elastomer olefin, said high molecular compounds are below the 300 weight sections, and the 
thermoplastic-elastomer-olefin constituent of this invention is characterized by softeners 
being below the 100 weight sections. 

[0013] Moreover, in the thermoplastic-elastomer-olefin constituent of this invention, it is 
desirable that 0.5g / 10 min or more, and a permanent set are [ 30% or less and a durometer A 
degree of hardness ] 96 or less for the melt flow rate by which temperature was measured by 
230 degrees C on the conditions whose loads are 10kg. 

[0014] The manufacture approach of the thermoplastic-elastomer-olefin constituent of this 
invention 35-94.99 mol % and the carbon number of ethylene 5-50 mol % of alpha olefins of 3-1 0, 
The olefin system random-copolymer 100 weight section to which it comes to carry out 
copolymerization of the functionality ring compound [ which is expressed with the 
above-mentioned general formula (1) ] 0.01 five-mol % and nonconjugated diene 0 - ten-mol %. 
It is characterized by carrying out dynamic heat treatment of metallic compounds 0.1 - 20 
weight sections, below the high-molecular-compound 300 weight section chosen from 
thermoplastics and rubber, and/or below the softener 100 weight section on condition that the 
temperature of 120-350 degrees C, and shear rate 10-2000s-1. 

[0015] The mold goods of this invention are characterized by consisting of above-mentioned 
thermoplastic elastomer olefin or the above-mentioned above-mentioned 
thermoplastic-elastomer-olefin constituent. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
to a detail. The thermoplastic elastomer olefin of this invention consists of an olefin system 
random copolymer (henceforth "a specific functional-group content copolymer") with which it 
comes to carry out copolymerization of ethylene and the compound with which a carbon 
number has the alpha olefin of 3-10, and a functional group, and a metal ion which constructs a 
bridge in this specific functional-group content copolymer at least. 

[0017] In the specific functional-group content copolymer which constitutes the thermoplastic 
elastomer olefin of [specific functional-group content copolymer] this invention, ethylene is 
used as an indispensable monomer component, the operating rate of ethylene is 35-94.99-mol% 
of the whole monomer component — desirable — more — desirable — 40-89.99-mol % it is 
45-84.99-mol % especially preferably. When the operating rate of ethylene is less than [ 35 
mol % ], it may become difficult to copolymerize the functionality ring compound mentioned later. 
On the other hand, when the operating rate of ethylene exceeds 94.99%, it may become difficult 
to obtain rubber elasticity required as thermoplastic elastomer. 
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[0018] Moreover, in a specific functional-group content copolymer, the alpha olefin (henceforth 
"a specific alpha olefin") of 3-10 is used for a carbon number as an indispensable monomer. 
When a carbon number uses ten or less alpha olefin, copolymeric [ of the alpha olefin concerned 
and the other monomer ] becomes good. As an example of a specific alpha olefin, a propylene, 
1-butene, 1-pentene, the 4-methyl-pentene -1. 1-hexene. 1-heptene, 1-octene, 1-decene, etc. 
can be mentioned. In these, a propylene, 1-butene, 1-hexene, and 1-octene are desirable, and a 
propylene and 1-butene are still more desirable. These compounds are one-sort independent, 
or can be used combining two or more sorts. 

[0019] the operating rate of a specific alpha olefin is 5~50-mol% of the whole monomer 
component — desirable — more — desirable — 10-45-mol % — it is 15-40-mol % especially 
preferably. When the operating rate of a specific alpha olefin is less than [ 5 mo! % ]. it may 
become difficult to obtain rubber elasticity required as thermoplastic elastomer. On the other 
hand, when the operating rate of a specific alpha olefin exceeds 50~mol %, the elastomer 
obtained may become what has low endurance. 

[0020] Furthermore, in a specific functional-group content copolymer, the partial saturation 
monomer (henceforth a "functional-group content partial saturation monomer") which has a 
metal ion and the functional group which can construct a bridge as an indispensable monomer 
component is used. As for this functional-group content partial saturation monomer, what has a 
carboxyl group, a hydroxyl group, an epoxy group, or a sulfonic group as a functional group is 
desirable. It is desirable to use the functionality ring compound (henceforth "a specific 
functionality ring compound") expressed with the above-mentioned general formula (1) as such 
a functional-group content partial saturation monomer. 

[0021] It sets to the general formula (1) showing a specific functionality ring compound, and is 
R1. It is a hydrogen atom or the hydrocarbon group of carbon numbers 1-10, and is Y1 and Y2. 
And Y3 Independently, it is the hydrocarbon group or -COOH of a hydrogen atom and carbon 
numbers 1-10, and is Y1 and Y2. respectively. And Y3 At least one is -COOH inside. Moreover, 
Y1 and Y2 And Y3 When two or more are -COOH inside, they may be the acid anhydrides 
(-CO-(O)-CO-) which connected mutually and were formed. Here, as an example of the 
hydrocarbon group of carbon numbers 1-10, a methyl group, an ethyl group, a propyl group, 
butyl, a pentyl radical, a hexyl group, a heptyl radical, an octyl radical, a nonyl radical, and a 
decyl group can be mentioned. Moreover, the number o of repeats is an integer of 0-2. When 
this number o of repeats is three or more, it may become difficult to carry out copoiymerization 
of the ring compound concerned to other monomers. Moreover, the number p of repeats is an 
integer of 0-5. 

[0022] Such a specific functionality ring compound can be manufactured by carrying out 
condensation of a cyclopentadiene and the functional-group content unsaturated compound by 
the Diels-Alder reaction. As an example of a specific functionality ring compound, 5, the 
6-dimethyl -5, a 6-dicarboxy-bicyclo [2.2.1]-2-heptene, 5, the 6-diethyl -5. a 
6-dicarboxy-bicyclo [2.2.1 ]-2-heptene, 5, the 6-dimethyl -5, a 6-bis(carboxymethyl)-bicyclo 
[2.2.1]-2-heptene, 5, the 6-diethyl -5, a 6-bis(carboxymethyl)-bicyclo [2.2.1]-2-heptene, 5 - 
Methyl-5-carboxy-bicyclo [2.2.1]-2-heptene, 5 - Ethyl-5-carboxy-bicyclo [2.2.1]-2-heptene, 
5 - Carboxy-5-carboxymethyl-bicyclo [2.2.1]-2-heptene, 5 - Methyl-5-carboxymethyl-bicyclo 
[2.2.1 ]-2-heptene, 5 - Ethyl-5-carboxymethyl-bicyclo [2.2.1 ]-2-heptene, 8, the 9-dimethyl -8, 
and 9-dicarboxy-tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8, the 9-diethyl -8, and 
9-dicarboxy-tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-methyl-8-carboxy-tetracyclo [ — 4. 
~ 4.0.12, 5.17, 1 0]-3-dodecen, and 8-ethyl-8-carboxy-tetracyclo [~ 4. ~ 4.0.12, 5.17, 
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10]-3-clodecen, etc. can be mentioned. 

[0023] As for the operating rate of a functional-group content partial saturation monomer, it is 
desirable that it is [ 0.01-5 mol / of the whole monomer component ] %. and it is 0.01-4-mol % 
more preferably. When the operating rate of a functional-group content partial saturation 
monomer is less than [ 0.01 mol % ], the thermoplastic elastomer olefin obtained has low 
crosslinking density, and tends to become a mechanical strength and what has low thermal 
resistance. On the other hand, when the operating rate of a functional-group content partial 
saturation monomer exceeds five-mol %, the thermoplastic elastomer olefin obtained has too 
high crosslinking density, and since a degree of hardness is too high and will become weak, it is 
not desirable. 

[0024] In a specific functional-group content copolymer, nonconjugated diene can be used as a 
monomer component of arbitration in addition to the above-mentioned indispensable monomer 
component. As an example of this nonconjugated diene, 1, 4-hexadiene. 1. 6-hexadiene. The 
un-annular diene of straight chains, such as 1 and 5-hexadiene. the 5-methyl -1. 4-hexadiene. 
3, the 7-dimethyl -1. 6-OKUTA diene. 5, 7-dimethyl OKUTA -1. 6-diene. 3. the 7-dimethyl -1, 
7-OKUTA diene. 7-methyl OKUTA -1, 6-diene. The un-annular diene of branching chains, such 
as a dihydromyrcene. a tetrahydro indene. Hepta-[ a methyl tetrahydro indene a 
dicyclopentadiene. / bicycle [2. 2. 1]-] - 2, 5-diene. 5-methylene-2-norbornene. 
5-ethylidene-2-norbornene, Alicyclic dienes, such as 5-propenyl-2-norbornene, 
5-isopropylidene-2-norbornene, 5-cyclohexylidene-2-norbornene, and 5-vinyl-2-norbornene. 
etc. can be mentioned. These compounds are one-sort independent, or can be used combining 
two or more sorts. Moreover, as a desirable thing, 1 . 4-hexadiene, a dicyclopentadiene, 
5-ethylidene-2-norbornene, etc. can be mentioned among the above-mentioned nonconjugated 
diene. As for the operating rate of nonconjugated diene, it is desirable that it is [ 0-10 mol / of 
all monomer components ] %. When the operating rate of this conjugated diene exceeds 
ten-mol %, the elastomer obtained may become what has low endurance. 
[0025] the polystyrene equivalent weight average molecular weight Mw by which a specific 
functional-group content copolymer is measured with gel permeation chromatography (GPG) 
usually ~ 1,000-3,000,000 ~ desirable ~ 3,000-1.000.000 -- it is 5.000-700,000 still more 
preferably. Moreover, as for a specific functional-group content copolymer, it is desirable that 
the melt flow rates (MFR) by which temperature was measured by 230 degrees C on the 
conditions whose loads are 10kg are 0.01 -lOOg / lOmin. and they are 0.05-50g / lOmin more 
preferably. Moreover, as for especially glass transition temperature, it is [ a specific 
functional-group content copolymer ] desirable that it is -70-10 degrees C -90-50 degrees 0. 
Moreover, a specific functional-group content copolymer may be the oil exhibition polymer by 
which the softener was added at the time of a polymerization. 

[0026] The metal ion used for [metal ion] this invention forms the structure of cross linkage 
between the molecules of the specific functional-group content copolymer concerned by 
carrying out ionic bond to the functional group in a specific functional-group content copolymer. 
As such a metal ion. the ion of the metal of the periodic table Ith, such as a lithium, a potassium, 
sodium, aluminum, magnesium, calcium, barium, caesium, stolon CHUMU. a rubidium, titanium, 
zinc, copper, iron. tin. and lead. - a VIII group can be mentioned. In these, the metal ion of a 
potassium, sodium, aluminum, magnesium, barium, zinc, iron, calcium, titanium, and lead is 
desirable. 

[0027] The thermoplastic elastomer olefin of this invention can be manufactured as follows. 
First, the specific functional-group content copolymer with which it comes to carry out 
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copolymerization of the nonconjugated diene is manufactured ethylene, a specific alpha olefin, a 
functional-group content partial saturation monomer, and if needed. Especially as the concrete 
manufacture approach of a specific functional-group content copolymer, although not limited, 
the approach indicated by JP,2001-247629.A can be used suitably. 

[0028] Subsequently, the thermoplastic elastomer olefin of this invention is obtained by mixing 
a specific functional-group content copolymer (henceforth "(A) component"), and the metallic 
compounds (henceforth "(B) component") which supply the metal ion for constructing a bridge 
in this under the proper condition in which the structure of cross linkage may be formed. (B) As 
metallic compounds which constitute a component, a metallic oxide, a metal hydroxide, a metal 
salt, a metal complex, etc. can be used. (B) as the example of the metallic oxide used as a 
component — CuO, MgO, BaO, ZnO, aluminum 203, Fe 203, and SnO, CaO and Ti02 etc. — it 
is mentioned, moreover — ( — B — ) — a component — ****** — using — having — a metal 
— a hydroxide — an example — ****** — LiOH — NaOH — KOH — Cu — ( — OH — ) — two 
~ Cu — two — O ~ (~ OH ~) — two ~ Mg (-- OH — ) — two — Mg — two — O — (~ 
OH — ) ~ two ~ Ba ~ (~ OH ~) ~ two — Zn ~ (~ OH ~) — two ~ Sn ~ (~ OH — ) — 
two — calcium — ( — OH — ) — two etc. — it be mentioned. These metallic compounds may be 
processed with a silane coupling agent or a higher fatty acid, in order to raise the dispersibility 
over the specific functional-group content copolymer which is the (A) component. These 
metallic compounds are one-sort independent, or they can be used, combining them two or 
more sorts. 

[0029] (B) the specific functional-group content copolymer 100 weight section whose operating 
rate of the metallic compounds used as a component is the (A) component — receiving — 
usually — 0.1 - 20 weight section — desirable — 0.2-15 weight section — it is 0.5 - 5 weight 
section especially. ** [ thermoplastic elastomer olefin / crosslinking density / the 
thermoplastic elastomer olefin obtained has low crosslinking density, and / what / has low 
thermal resistance / a mechanical strength and / tend ] when this rate is under the 0.1 weight 
section. On the other hand, when this rate exceeds 20 weight sections, the thermoplastic 
elastomer olefin obtained has too high crosslinking density, and since a degree of hardness is 
too high and will become weak, it is not desirable. 

[0030] Furthermore, in order to raise the miscibility of the metallic compounds to a specific 
functional-group content copolymer, and the thermal resistance of thermoplastic elastomer 
olefin obtained, the metal salt of a carboxylic acid can be added as an activator in addition to 
the metallic compounds used as a (B) component. As a metal salt of a carboxylic acid, it is 
desirable to use the metal salt of a univalent carboxylic acid, and it is still more desirable that 
the carboxylic acid concerned is the thing of carbon numbers 3-23. As an example of this 
carboxylic acid, a propionic acid, an acrylic acid, butanoic acid, a methacrylic acid, a valeric acid, 
a hexanoic acid, an octanoic acid, 2-ethylhexanoic acid, a decanoic acid, a palmitic acid, a 
myristic acid, a lauric acid, stearin acid, oleic acid, behenic acid, a naphthenic acid, a benzoic 
acid. etc. are mentioned. Moreover, although it can choose from the metal component 
illustrated as a metal ion which constitutes the above-mentioned thermoplastic elastomer 
olefin as a metal component in the metal salt used as an activator and can use, it is desirable to 
use the metal salt by the metal component in the metallic compounds used as a (B) component 
and the metal component of the same kind. 

[0031] the specific functional-group content copolymer 100 weight section whose operating 
rate of the metal salt used as an activator is the (A) component — receiving — usually — 0.3 - 
20 weight section — it is 1 - 15 weight section preferably. When the effectiveness by using an 
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activator when this rate is under the 0.3 weight section is not fully demonstrated but this rate 
exceeds 20 weight sections on the other hand, oilproof [ of thermoplastic elastomer olefin ] and 
the mechanical strength which are obtained may fall remarkably. 

[0032] Although various approaches, such as the approach of preparing the solution or 
dispersion liquid of each component, and mixing these as an approach of mixing the activator 
used if needed [ above / (A) component (B) component, and if needed ] and an approach using 
the melting kneading equipment generally used, can be used In that the thermoplastic elastomer 
olefin which has the stable property is obtained, the approach of mixing under heating is 
desirable, and, specifically, can mention the approach of of the following (I) and (11). 

(I) How to remove a solvent from the mixed liquor which mixed under heating the solution or 
dispersion liquid which dissolved or distributed the solution which dissolved the specific 
functional-group content copolymer which is the (A) component into the proper solvent, and 
the activator used if needed [ the metallic compounds and if needed ] are the (B) component 
into a proper solvent, and was obtained after that. 

(II) How to mix with the specific functional-group content copolymer which is the (A) 
component, the metallic compounds which are the (B) components, and the activator used if 
needed, and to perform dynamic heat treatment to the obtained mixture. 

[0033] As a solvent used for the approach of the above (I) Although not limited especially, at 
the point which a specific functional-group content copolymer dissolves easily It is desirable to 
use aliphatic hydrocarbon, alicyclic hydrocarbon, aromatic hydrocarbon, and these halogenides. 
For example, as the example Butane, a pentane. a hexane. a heptane, 2-butane, 
2-methyl-2-butane, A cyclopentane. methylcyclopentane, a cyclohexane, an isooctane, 
benzene, toluene, a xylene, a chlorobenzene, dichloromethane, a dichloroethane, etc. can be 
mentioned. Moreover, when the solubility over the above-mentioned solvent of the (B) 
component and activator which are used is low. in order to prepare the dispersion liquid which 
distributed the (B) component and the activator in the state of suspension in the solvent and to 
dissolve the (B) component and an activator, other solvents and additives may be added. As for 
the rate of the specific functional-group content copolymer in a solution, it is desirable that it is 
0.1 - 60 % of the weight, and it is 0.2 - 50 % of the weight more preferably. As for the (B) 
component in a solution or dispersion liquid, and the rate of an activator, it is desirable that it is 
0.01 - 60 % of the weight in both sum total, and it is 0.05 - 50 % of the weight more preferably. 
As for the temperature at the time of the solution churning equipment generally used being able 
to perform mixing of a solution or dispersion liquid, and mixing, it is desirable that it is 20 
degrees C or more, and it is 30 degrees C or more more preferably. Moreover, a proper catalyst 
may be added in order to promote metal crosslinking reaction, in case a solution or dispersion 
liquid is mixed. Thus, the thermoplastic elastomer olefin of this invention is obtained from the 
mixed liquor obtained by removing a solvent by the approach of common knowledge, such as 
heating, reduced pressure, and steam distillation. Moreover, after casting this mixed liquor on a 
proper base, the thermoplastic elastomer olefin of this invention can also be obtained as a film 
by removing a solvent. 

[0034] In the approach of the above (II). the processing to which "dynamic heat treatment" 
carries out both processing which applies shearing force, and heat-treatment is said. Such 
dynamic heat treatment can be performed for example, using melting kneading equipment. This 
melting kneading equipment may be the thing of a batch type, or may be the thing of continuous 
system. As an example of melting kneading equipment, continuous system melting kneading 
equipments, such as batch type melting kneading equipments, such as a roll mill of an open sand 
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mold, a Banbury mixer of a non-open sand mold, and a kneader, a 1 shaft extruder, the said 
direction revolution mold continuous system twin screw extruder, and the different direction 
revolution mold continuous system twin screw extruder, can be mentioned. As a concrete 
approach, it is the following (II-1) and and (II-2) can mention an approach. 
(II-1) The thermoplastic elastomer olefin of this invention is obtained to the mixture containing 
the specific functional-group content copolymer which is the (A) component, the metallic 
compounds which are the (B) components, and the activator used if needed by performing 
dynamic heat treatment by shear heating continuously with a twin screw extruder. 
(II-2) The thermoplastic elastomer olefin of this invention is obtained to the mixture containing 
the specific functional-group content copolymer which is the (A) component, the metallic 
compounds which are the (B) components, and the activator used if needed by performing 
dynamic heat treatment by shear heating by the batch type kneader. 

[0035] Although the processing conditions in dynamic heat treatment change with the melting 
point of the specific functional-group content copolymer used as a (A) component, the class of 
metallic compounds used as a (B) component, classes of melting kneading equipment, etc., 
120-350 degrees C of processing temperature are 150-290 degrees C preferably, and the 
processing time is for [ for / 30 seconds / - ] 25 minutes preferably for [ for / 20 seconds / - ] 
320 minutes, moreover, the shearing force applied to mixture — a shear rate — 2000 
[ 10-]/sec — it is 1000 [ 100-]/sec preferably. 

[0036] Thus, the thermoplastic elastomer olefin of this invention obtained The melt flow rate 
(MFR) by which temperature was measured by 230 degrees C on the conditions whose loads are 
10kg 0.5g / since it is 1g / 10 min or more preferably and 10 or more min of permanent sets is 
20% or less preferably 30% or less. While having the same conventional rubber elasticity as 
thermoplastic elastomer olefin and fabricating-operation nature, it has good flexibility, a 
mechanical strength, and abrasion resistance, and excels especially in resistance to scuffing so 
that clearly from the example mentioned later, 

[0037] The thermoplastic elastomer olefin of [thermoplastic-elastomer-olefin constituent] this 
invention can be used as a thermoplastic-elastomer-olefin constituent by being mixed with the 
high molecular compound (henceforth "(C) component") chosen from thermoplastics and 
rubber. (C) As the thermoplastics used as a component, and rubber If it is things other than a 
specific functional-group content copolymer, especially, it is not limited but various things can 
be used. As the example Polyethylene and its maleic-anhydride graft polymer, a polyisobutylene. 
An ethylene vinyl acetate copolymer, ethylene acrylate, an ethylene acrylic-acid copolymer, 
Polypropylene and its maleic-anhydride graft polymer, a polyisobutylene, Chlorination 
polypropylene, 4-methyl pentene -1 resin, polystyrene, ABS plastics, an AS resin, acrylic resin, 
methacrylic resin, vinyl chloride resin, Vinylidene chloride resin, polyamide resin, a 
polycarbonate, ethylene and alpha olefin copolymer rubber, and its maleic-anhydride graft 
polymer, Ethylene-alpha olefin-disjugate diene interpolymer rubber, styrene-butadiene rubber, 
and its water garnish, The maleic-anhydride graft polymer of the water garnish of 
styrene-butadiene rubber. The maleic-anhydride graft polymer of butadiene rubber and its 
water garnish, and the water garnish of butadiene rubber. The maleic-anhydride graft polymer of 
polyisoprene rubber and its water garnish, and the water garnish of polyisoprene rubber. The 
maleic-anhydride graft polymer of styrene polyisoprene rubber and its water garnish, and the 
water garnish of styrene polyisoprene rubber, Nitrile rubber and its water garnish, acrylic rubber, 
silicone rubber, a fluororubber, isobutylene isoprene rubber, and natural rubber are mentioned, 
and especially polyethylene and polypropylene are desirable. These high molecular compounds 
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are kind independent, or can be combined two or more sorts and can be used as a (C) 
component. (C) The operating rate of the high molecular compound which is a component is the 
1 - 200 weight section preferably below the 300 weight sections to the specific 
functional-group content copolymer 100 weight section which constitutes thermoplastic 
elastomer olefin. 

[0038] Moreover, the thermoplastic elastomer olefin of this invention can be used as a 
thermoplastic-elastomer-olefin constituent by adding a softener (henceforth "(D) component"). 
(D) In case it may be added in the monomer solution for obtaining the specific functional-group 
content copolymer which constitutes thermoplastic elastomer olefin and the softener used as a 
component manufactures thermoplastic elastomer olefin, it may be added after manufacture. 
(D) Especially if the softener used as a component is a softener for rubber usually used, it will 
not be limited, for example, the hydrocarbon of low molecular weight, such as a 
straight-mineral-oil system hydrocarbon of paraffin series, a naphthene, and an aromatic series 
system and a polybutene system, and a poly-butadiene system, etc. is mentioned. In these, a 
straight-mineral-oil system hydrocarbon is desirable, and 300-2,000, and the thing that has the 
molecular weight of 500-1 ,500 especially are desirable at weight average molecular weight. 
Generally the softener for rubber which consists of a straight-mineral-oil system hydrocarbon 
An aromatic series system hydrocarbon. It is the mixture of three persons of a naphthene 
hydrocarbon and paraffin hydrocarbon. That to which the carbon number of paraffin 
hydrocarbon occupies 50% or more in the number of total carbon Paraffin series oil, 30% or more 
of thing in the number of total carbon is classified [ that whose carbon number of a naphthene 
hydrocarbon is 30 - 45% in the number of total carbon ] for the carbon number of naphthene oil 
and an aromatic series system hydrocarbon as aromatic series system oil, respectively. In this 
invention, the thing of paraffin series is desirable and especially the thing of hydrogenation 
paraffin series is desirable. Moreover, especially a straight-mineral-oil system hydrocarbon has 
that desirable whose kinematic viscosity of 40 degrees C is 50-600cSt 20 to 800 cSt, and that 
[ its ] -40-0 degree C of whose pour points is -30-0 degree C especially is desirable. (D) The 
operating rate of the softener which is a component is 1 - 67 weight section preferably below 
the 100 weight sections to the specific functional-group content copolymer 100 weight section 
which constitutes thermoplastic elastomer olefin. 

[0039] Although the thermoplastic-elastomer-olefin constituent of this invention can also be 
manufactured by adding the softener which is the high molecular compound and/or the (D) 
component which are the (C) component to the above-mentioned thermoplastic elastomer 
olefin, and carrying out heating mixing, it can mention the approach of of the following (III) and 
(IV) as the desirable manufacture approach. 

(Ill) How to remove a solvent from the mixed liquor which mixed under heating the solution or 
the dispersion liquid which dissolved or distributed the solution which dissolved the specific 
functional-group content copolymer which is the (A) component into a proper solvent, and the 
activator which are used if needed [ the metallic compounds and if needed ] which are a 
component (B) into a proper solvent, and the solution or the dispersion liquid which dissolved or 
distributed the softener which is the high molecular compound and/or the component (D) which 
are a component (C), and be obtained after that. Especially as a solvent used for this approach, 
although not limited, it is the point which a specific functional-group content copolymer 
dissolves easily. It is desirable to use aliphatic hydrocarbon, alicyclic hydrocarbon, aromatic 
hydrocarbon, and these halogenides. For example, as the example Butane, a pentane, a hexane, 
a heptane, 2-butane. 2-methyl-2-butane, A cyclopentane, methylcyclopentane. a cyclohexane. 
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an isooctane, benzene, toluene, a xylene, a chlorobenzene, dichloromethane, a dichloroethane, 
etc. can be mentioned. Moreover, when the solubility over the above-mentioned solvent of the 

(B) component and activator which are used is low, in order to prepare the dispersion liquid 
which distributed the (B) component and the activator in the state of suspension in the solvent 
and to dissolve the (B) component and an activator, other solvents and additives may be added. 

(C) When the solubility over the above-mentioned solvent of a component and the (D) 
component is low, In order to make it distribute in the state of suspension in a solvent and to 
dissolve the (C) component and the (D) component, after adding other solvents and additives or 
removing a solvent, the (C) component and the (D) component may be added, and dynamic heat 
treatment of this may be carried out. As for the temperature at the time of the solution 
churning equipment generally used being able to perform mixing of a solution or dispersion liquid, 
and mixing, it is desirable that it is 20 degrees C or more, and it Is 30 degrees C or more more 
preferably. Moreover, a proper catalyst may be added in order to promote metal crosslinking 
reaction, in case a solution or dispersion liquid is mixed. Thus, the thermoplastic elastomer 
olefin of this invention is obtained from the mixed liquor obtained by removing a solvent by the 
approach of common knowledge, such as heating, reduced pressure, and steam distillation. 
Moreover, after casting this mixed liquor on a proper base, the thermoplastic elastomer olefin of 
this invention can also be obtained as a film by removing a solvent. 

[0040] (IV) How to mix the specific functional-group content copolymer which is the (A) 
component, the metallic compounds which are the (B) components, the activator used if needed, 
and the softener which is the high molecular compound and/or the (D) component which are the 
(C) component, and to perform dynamic heat treatment to the obtained mixture. Although the 
processing conditions of dynamic heat treatment in this approach change with the melting point 
of the specific functional-group content copolymer used as a (A) component, the class of 
metallic compounds used as a (B) component, the melting point of the high molecular compound 
used as a (C) component, classes of melting kneading equipment, etc. 120-350 degrees C of 
processing temperature are 150-290 degrees C preferably, and the processing time is for [ for / 
30 seconds / - ] 25 minutes preferably for [ for / 20 seconds / - ] 320 minutes, moreover, the 
shearing force applied to mixture — a shear rate — 10-2000s-1 — it Is 100-1000s-1 
preferably. 

[0041] Thus, the thermoplastic-elastomer-olefin constituent of this invention obtained It is 1g / 
10 min or more preferably, and g/10 or more min of permanent sets is 20% or less preferably 30% 
or less, the melt flow rate (MFR) by which temperature was measured by 230 degrees C on the 
conditions whose loads are 10kg 0.5 — 96 or less, since a durometer A degree of hardness is 
90 or less preferably, while it has the same rubber elasticity as a 
thermoplastic-elastomer-olefin constituent, conventional flexibility, and conventional 
fabricating-operation nature It has a good mechanical strength and abrasion resistance, and 
excels especially in resistance to scuffing so that clearly from the example mentioned later. 
[0042] In the thermoplastic-elastomer-olefin constituent of this invention The need is 
accepted. Various additives, for example, lubricant, an antioxidant, a thermostabilizer. a 
weathering agent, Stabilizers, such as metal deactivator, an ultraviolet ray absorbent, light 
stabilizer, and copper inhibitor, An antimicrobe and an antifungal agent, a dispersant, a 
plasticizer, a crystalline-nucleus agent, a flame retarder, a tackifier, Metal powder, such as 
coloring agents, such as a foaming assistant, titanium oxide, and carbon black, and a ferrite. 
Organic fiber, such as inorganic fibers, such as a glass fiber and a metal fiber, a carbon fiber, and 
an aramid fiber, Inorganic whiskers, such as a bicomponent fiber and a potassium titanate 
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whisker, a glass bead, Glass balun. a glass flake, asbestos, a mica, a calcium carbonate. Talc, a 
silica, a calcium silicate, a hydrotalcite, a kaolin, Diatomite, graphite, a pumice, EBO powder, 
cotton flocks, cork powder. Bulking agents, such as bulking agents, such as a barium sulfate, a 
fluororesin, and a polymer bead, or such mixture, a polyolefine wax, cellulose powder, rubber 
powder, and wood flour, a low-molecular-weight polymer, etc. can be blended and used. 
[0043] According to the thermoplastic elastomer olefin of this invention, and its constituent, 
since the bridge is constructed over the specific functional-group content copolymer with the 
metal ion. processing by melting shaping of injection molding, extrusion molding, blow molding, 
compression molding, a vacuum forming, laminate molding, calender shaping, etc. is easy, and 
thermoplastic-elastomer mold goods excellent in rubber elasticity, flexibility, and mechanical 
physical properties can be obtained. Moreover, it can join to usual olefin system 
vulcanized-rubber mold goods and thermoplastic-elastomer-olefin mold goods, or the mold 
goods which consist of thermoplastic elastomer olefin of this invention and its constituent can 
also be multilayered and used. The thermoplastic elastomer olefin of this invention, and its 
constituent From having the outstanding rubber elasticity and flexibility, fabricating-operation 
nature, and resistance to scuffing The bumper of the automobile by which conventional 
thermoplastic elastomer olefin is used. The mall for sheathing, the gasket for window seals, the 
gasket for door sealing. The gasket for trunk seals, a roof side rail, an emblem, an inner panel, 
Inner sheathing epidermis material, such as a door trim and a console box, a weather strip, etc., 
A sealant, inner sheathing epidermis material, etc. of the leather sheet for which resistance to 
scuffing is needed, and ** the aircraft and for marine vessels. Sealants a general instrument and 
for equipments, such as a sealant, inner sheathing epidermis material, or tarpaulin material 
engineering works and for a building etc.. Information machine dexterous rolls, such as packing 
of weak-electric-current components, epidermis, or housing, It can use also for common 
workpieces, such as image protective coats, such as a cleaning blade, a film for electronic parts, 
a sealant, and a photograph, a makeup film for building materials, medical-application device 
components, an electric wire, a general cargo article for days, and sporting goods, broadly. 
[0044] 

[Example] Although the concrete example of this invention is explained hereafter, this invention 
is not limited to these. Moreover, various kinds of components used in a following example and 
the following example of a comparison are as follows. 
[0045] [Olefin system random copolymer] 

(1) specific functional-group content system copolymer (A-1): — the structural unit to which 
the content of the structural unit to which the content of the structural unit to which the 
content of the structural unit originating in ethylene originates in 77.4-mol % and a propylene 
originates in 5-ethylidene-2-norbornene 21.8-mol% originates in zero-mol % and a 
5-methyl-5-carboxy-bicyclo [2.2.1 ]-2-heptene content ~ 0,8-mol % ~ weight average 
molecular weight (Mw) — 13.1x104 it is — specific functional-group content copolymer. 

(2) specific functional-group content copolymer (A-2): ~ the content of the structural unit to 
which the content of the structural unit to which the content of the structural unit to which the 
content of the structural unit originating in ethylene originates in 75.8-mol % and a propylene 
originates in 5-ethylidene-2-norbornene 22.4-mol% originates in 1.2-mol % and a 
5-methyl-5-carboxy-bicyclo [2.2.1]-2-heptene ~ 0.6-mol % ~ weight average molecular 
weight (Mw) — 18.6x104 it is — specific functional-group content copolymer 

(3) specific functional-group content copolymer (A-3): — the content of the structural unit to 
which the content of the structural unit to which the content of the structure to which the 
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content of the structural unit originating in ethylene originates in 86.1 -mol % and a propylene 
originates in 5-ethylidene-2-norbornene 10.6-mol% originates in 2.6-mol % and a 
5-methyl-5-carboxy-bicyclo [2.2.1 ]-2-heptene — 0.7-mol % — 

weight-average-molecular-weight (Mw) =16.5x104 it is — specific functional-group content 
copolymer. 

(4) Olefin system copolymer (H-1) : the olefin system random copolymer whose Mooney 
viscosity (ML 1+4, 100 degrees C) the content of the structural unit to which the content of the 
structural unit to which the content of the structural unit originating in ethylene originates in 
76.1 -mol % and a propylene originates in 5-ethylidene-2-norbornene 22.7-mol% is 88 at 
1.2-mol % (the product made from JSR. name of article "EP57P"). 

(5) — maleic-anhydride denaturation copolymer (H-2): — the maleic-anhydride denaturation 
olefin system random copolymer (the product made from JSR, name of article "T7761P") 
whose Mooney viscosity (1+4,100 degree C of ML(s)) the amount of zero-mol % and acid 
addition is 63 at 0.3-mol % for the content of the structural unit to which the content of the 
structural unit to which the content of the structural unit originating in ethylene originates in 
80.4-mol % and a propylene originates in 5-ethylidene-2-norbornene 1 9.3-mol%. 

[0046] [Metallic compounds] 

(1) Metallic compounds (B-1) : the magnesium hydroxide by which surface treatment was 
carried out with the higher fatty acid (consonance chemistry company make, name of article 
"Kuisma 5A"). 

(2) Metallic compounds (B-2) : the magnesium hydroxide in which surface treatment was carried 
out by the silane coupling agent (consonance chemistry company make, name of article 
"Kuisma 5NH"). 

(3) Metallic compounds (B-3) : zinc oxide (zinc white). 
[0047] [High molecular compound] 

(1) Polyethylene resin (C-1) : straight chain-like low-density-polyethylene resin whose MFRs 
(temperature of 190 degrees C, 2.16kg of loads) are 0.8g / 10min (the Japan Polychem make, 
name of article "the nova tech LLDPEUF423"). 

(2) Polypropylene resin (C-2) : polypropylene resin whose MFRs (temperature of 230 degrees C, 
2.16kg of loads) are 5g / lOmin (the Japan Polychem make, name of article "nova tech PP 
MA4"). 

(3) Rubber (C-3) : ethylene propylene copolymer rubber (ethylene content =78.6 mol % and 
propylene content = 21.4-mol % and 5-ethylidene-2-norbornene content = zero-mol %, Mooney 
viscosity (ML 1+4, 100 degrees C) = 25, JIEI S R incorporated company make, name of article 
"EP02P"). 

[Softener] 

Softener (D-1): Hydrogenation paraffin series straight mineral oil (the Idemitsu Kosan make, 
name of article "Diana process oil PW380"). 
[Other additives] 

Activator (1-1): Magnesium stearate. 
Activator (1-2): Zinc stearate. 

Organic peroxide (K-1): 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane (the Nippon Oil & 
Fats Co., Ltd. make, name of article "the par hexa 25B40"). 

Bridge-formation assistant (L-1): The divinylbenzene of 55% of purity (made in [ shrine ] 
formation [ Sankyo ]), 

Antioxidant (M-1): 2-[1-(2-hydroxy - 3. 5-G t-pentyl phenyl) ethyl]-4, 6-G t-pentyl phenyl 



JP2003-082023A 15 

acrylate (the Sumitomo Chemical Co., Ltd. make, name of article "Sumilizer GS"). 
Antioxidant (M-2): Bis(2, 6-G t-butyl-4-methylphenyl) pentaerythritoldiphosphite (the Asahi 
electrification company make, name-of-article "ADEKA stub PEP-36 ). 

[0048] <Example 1> The specific functional-group content copolymer (A-1) 100 weight section, 
the metallic-compounds (B-1) 1 weight section, and the activator (1-1) 4.5 weight section were 
supplied to 10L double arm mold pressurized kneader (product made from MORIYAMA) heated 
at 230 degrees C. respectively, and were kneaded for 20 minutes by 40rpm (shear rate 200s-1). 
Then, the thermoplastic elastomer olefin which pelletized the massive kneading object of the 
acquired melting condition by feeder RUDA (product made from MORIYAMA) set as 180 
degrees C and 40rpm was obtained. 180 degrees C and application-of-pressure heating time 
obtained the 12cmx12cmx0.2cm shaping sheet, when an application-of-pressure cooldown 
delay carried out [ a die temperature ] press forming of the pellet of the obtained thermoplastic 
elastomer olefin the condition for 5 minutes for 10 minutes with an electric heat 
application-of-pressure press-forming machine (the Kansai roll company make). 
[0049] About the thermoplastic elastomer olefin [assessment of thermoplastic elastomer olefin] 
Obtained, the melt flow rate (MFR) was measured on the temperature of 230 degrees C, and the 
conditions of 10kg of loads as a fluid index. A result is shown in the following table 1. Moreover, 
while measuring by the permanent set as an index of a durometer A degree of hardness and 
rubber elasticity and measuring specific gravity by the following approach as a mechanical 
strength as an index of flexibility using the shaping sheet of the obtained thermoplastic 
elastomer olefin in **** breaking strength and **♦* elongation after fracture, and a 
wear-resistant list, the following resistance-to-scuffing trial 1 and the following 
resistance-to-scuffing trial 2 were performed. A result is shown in a table 1 . 

(1) Durometer A degree of hardness : it measured based on JIS-K6253. 

(2) Permanent set : it measured based on JIS-K6262. 

(3) **** breaking strength and **** elongation after fracture : it measured based on JIS-K6251. 

(4) Abrasion resistance : the DIN abrasion test was performed based on JIS-K6264. and the 
abrasion resistance index was measured. 

(5) Specific gravity : it measured based on JIS-K7112. 

(6) Resistance-to-scuffing trial 1 : the metal nail which imposed the lOg load was made to scan 
on a shaping sheet front face using the Taber scratch circuit tester by the Oriental energy 
machine factory company. The value of a load when a blemish is attached to the front face of 
the shaping sheet concerned was repeatedly recorded until the blemish was attached to the 
front face of a shaping sheet, making it increase this actuation a load at a time by lOg. In this 
trial, the thing which has the large value of the recorded load will be excellent in resistance to 
scuffing. 

(7) Resistance-to-scuffing trial 2 : the front face of a shaping sheet was ground by the parent 
fingernail, it got damaged and the degree was judged by viewing in accordance with the criteria 
which are the following. 

1- — 2; which a blemish does not attach at all — 3; whose blemish reverts promptly and is lost 
although a blemish sticks slightly ~ 4; which a blemish attaches slightly ~ [0050] which a deep 
blemish attaches <Example 1 of a comparison> By carrying out press forming of the specific 
functional-group content copolymer (A-1) like an example 1. the shaping sheet was produced 
and the assessment was performed. A result is shown in a table 2. 

[0051] <Examples 2-6, examples 8-12. and examples 2-3 of a comparison> According to the 
blending ratio of coal shown in the following table 1 and a table 2. it supplied to 10L double arm 
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mold pressurized kneader (product made from MORIYAMA) which heated each component at 
230 degrees C. and kneaded for 20 minutes by 40rpm. Then, the thermoplastic elastomer olefin 
or the thermoplastic-elastomer-olefin constituent which pelletized the massive kneading object 
of the acquired melting condition by feeder RUDA (product made from MORIYAMA) set as 180 
degrees C and 40rpm was obtained. By carrying out press forming of the pellet of the obtained 
thermoplastic elastomer olefin or a thermoplastic-elastomer-olefin constituent like an example 
1 , the shaping sheet was produced and the assessment was performed. A result is shown in a 
table 1 and a table 2. 

[0052] <Example 7> While preparing the solution which it comes to dissolve into a xylene at a 
rate that a specific functional-group content copolymer (A-3) becomes 5 % of the weight 
Metallic compounds (B-2) prepare in a xylene the suspension which comes to carry out 
micro-disperse at a rate that 1.0 % of the weight and an activator (1-1) become 4.5 % of the 
weight. It mixed with a solution and dispersion liquid so that a functional-group content 
copolymer (A-3), specific metallic compounds (B-2), and a specific activator (1-1) might serve 
as the blending ratio of coal shown in a table 1. Furthermore, it heated for 30 minutes at 130 
degrees C, agitating the obtained liquid. Then, thermoplastic elastomer olefin was obtained by 
performing heating reduced pressure processing to the obtained mixed liquor, and removing a 
xylene. After carrying out beating of the obtained thermoplastic elastomer olefin, by carrying 
out press forming like an example 1 . the shaping sheet was produced and the assessment was 
performed. A result is shown in a table 1 . 

[0053] <Example 13> It supplied to 10L double arm mold pressurized kneader (product made 
from MORIYAMA) which heated a specific functional-group content copolymer (A-3) and 
polyethylene resin (C-1) at 230 degrees C at a rate set to 100:1 1.1 by the weight ratio, and 
kneaded for 20 minutes by 40rpm. Then, the copolymer constituent which pelletized the 
massive kneading object of the acquired melting condition by feeder RUDA (product made from 
MORIYAMA) set as 180 degrees C and 40rpm was obtained. In the pellet 111.1 weight section of 
the obtained copolymer constituent, the metallic-compounds (B-2) 1.1 weight section and the 
activator (1-1) 5.0 weight section were added, and it mixed for 30 seconds with the Henschel 
mixer in it. Then, according to the conditions (shear rate 900s-1) which pile up the obtained 
mixture for 2 minutes by 210 degrees O and 300rpm using a twin screw extruder (ratio of length 
to diameter which is the ratio of die-length L of the type by IKEGAI CORP. "PGM-45" said 
direction full engagement mold screw and the screw flight section and screw-diameter D is 
33.5), it extruded perform dynamic heat treatment and the pellet of a 

thermoplastic-elastomer-olefin constituent was obtained. By carrying out press forming of the 
pellet of the obtained thermoplastic-elastomer-olefin constituent like an example 1, the shaping 
sheet was produced and the assessment was performed. A result is shown in a table 2. 
[0054] <Example 4 of a comparison> It supplied to 10L double arm mold pressurized kneader 
(product made from MORIYAMA) which heated a maleic-anhydride denaturation copolymer 
(H-2), polypropylene resin (C-2), and a softener (D-1 ) at 230 degrees C at a rate set to 
1 00:33.9:35.6 by the weight ratio, and kneaded for 20 minutes by 40rpm. Then, the copolymer 
constituent which pelletized the massive kneading object of the acquired melting condition by 
feeder RUDA (product made from MORIYAMA) set as 180 degrees 0 and 40rpm was obtained. 
In the pellet 169.5 weight section of the obtained copolymer constituent, the organic peroxide 
(K-1) 1.7 weight section and the bridge formation assistant (L-1) 2.1 weight section were added, 
and it mixed for 30 seconds with the Henschel mixer in it. Then, according to the conditions 
(shear rate 900s-1) which pile up the obtained mixture for 2 minutes by 210 degrees C and 
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300rpm using a twin screw extruder (ratio of length to diameter which is the ratio of dieHength 
L of the type by IKEGAI CORP. "PCM-45" said direction full engagement mold screw and the 
screw flight section and screw-diameter D is 33.5), it extruded perform dynamic heat treatment 
and the pellet of a thermoplastic^elastomer-olefin constituent was obtained. By carrying out 
press forming of the pellet of the obtained thermoplastic-elastomer-olefin constituent like an 
example 1, the shaping sheet was produced and the assessment was performed, A result is 
shown in a table 2. 
[0055] 
[A table 1] 
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[0056] 
[A table 2] 
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[0057] It is understood that the thermoplastic elastomer olefin concerning examples 1-13 or its 
constituent is excellent also in resistance to scuffing, a mechanical strength, rubber elasticity, 
and wear-resistant any so that clearly from the result of a table 1 and a table 2. Moreover, the 
front face of the sheet which fabricated with the extruder the pellet of the 
thermoplastic-elastomer-olefin constituent obtained in the example 1 1 , and was obtained was 
very smooth, and the foreign matter resulting from the bridge formation gel called BUTSU was 
not accepted. On the other hand, in the example 1 of a comparison, since it was the copolymer 
over which a bridge is not constructed with a metal ion, a mechanical strength, rubber elasticity, 
resistance to scuffing, and abrasion resistance were low. Moreover, in the example 2 of a 
comparison, since an olefin system copolymer did not have a functional group, even if it added 
and carried out dynamic heat treatment of the metallic compounds, the structure of cross 
linkage was not formed but a mechanical strength, rubber elasticity, resistance to scuffing, and 
abrasion resistance were low. Moreover, the thermoplastic-elastomer-olefin constituent 
concerning the example 3 of a comparison had low workability (fluidity), and a mechanical 
strength and its resistance to scuffing were low. Moreover, although the 

thermoplastic-elastomer-olefin constituent concerning the example 4 of a comparison had the 
thermoplastic elastomer olefin concerning an example 1 and an example 2 or the same rubber 
elasticity (permanent set) as the constituent, flexibility (degree of hardness), and a mechanical 
strength, resistance to scuffing and its abrasion resistance were low. 
[0058] 

[Effect of the Invention] They have the same rubber elasticity as thermoplastic elastomer olefin, 
conventional flexibility, and conventional fabricating-operation nature, and moreover, the 
thermoplastic elastomer olefin of this invention and its constituent have a mechanical property 
and good abrasion resistance, are excellent in especially resistance to scuffing, and processing 
by melting shaping of injection molding, extrusion molding, blow molding, compression molding, a 
vacuum forming, laminate molding, calender shaping, etc, is easy for them, and they can obtain 
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thermoplastic-elastomer mold goods excellent in rubber elasticity, flexibility, and mechanical 
physical properties. Moreover, it can join to usual olefin system vulcanized-rubber mold goods 
and thermoplastic-elastomer-olefm mold goods, or the mold goods which consist of 
thermoplastic elastomer olefin of this invention and its constituent can also be multilayered and 
used. The thermoplastic elastomer olefin of this invention, and its constituent From having the 
outstanding rubber elasticity and flexibility, fabricating-operation nature, and resistance to 
scuffing The bumper of the automobile by which conventional thermoplastic elastomer olefin is 
used. The mall for sheathing, the gasket for window seals, the gasket for door sealing, The 
gasket for trunk seals, a roof side rail, an emblem, an inner panel, Inner sheathing epidermis 
material, such as a door trim and a console box, a weather strip, etc., A sealant, inner sheathing 
epidermis material, etc. of the leather sheet for which resistance to scuffing is needed, and ** 
the aircraft and for marine vessels, Sealants a general instrument and for equipments, such as a 
sealant, inner sheathing epidermis material, or tarpaulin material engineering works and for a 
building etc.. Information machine dexterous rolls, such as packing of weak-electric-current 
components, epidermis, or housing. It can use also for common workpieces, such as image 
protective coats, such as a cleaning blade, a film for electronic parts, a sealant, and a 
photograph, a makeup film for building materials, medical-application device components, an 
electric wire, a general cargo article for days, and sporting goods, broadly. Moreover, according 
to the manufacture approach of this invention, the above-mentioned thermoplastic elastomer 
olefin and its constituent can be manufactured advantageously. 



[Translation done.] 
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[0024] -t 
©*^*t^<b U-C«, 1. 4-'^=t^1^i^i>. 1. 6--^ 

^^ift^x>, 1. 5 -'^^■!^^^x>«?<Dii:i^®^^ii4^i> 

i>, 5-y?-;l'-l. 4 — .+1fi^"x>> 3, 

6-*i':5'J^3^>> 5, 7 -V>M^)\y^^ 
^-l, 6-5^J^>. 3, 1 -Vj^^)^- I . 
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a 5 ;H2 >^(D^<^iSlg©^^SIt»:i'3^>. f- F 7 1 F O 

^^f'^, ^5^;l/7^F^t FO-^>7=>. -:xi/i'a--<> 
^i;x>. t-e^i'nEE. 2. l]-->:7"^-2. 5- 
i^x>. 5 -^g^b>-2->';l'7KJl'*>v 5-J-?-y 
f'>-2--/;l"l<^l'*>. 5-yp-^x;b-2-^Jl"i< 
5 -^V7'af';f^>-2->;l"i<Jl'*>> 5 

- 2 - y ;1'jK;1'*>^©JJS3SI^'^^>^**'"^* ^ 

iPx>©'5^»ib(.»4>©iL'-C». 1. 4— ^=^^-9-2^ 

0 ~ 1 0 *;i.%-c*-5. c i *i 

[0025] mis.<o'Uim^m^m.'^mi.. fy\"^- s 

x-5^a>i'a'7Fi'-77 ^- (GPC) -CiS'J5£3nS 
20 Jl< U ^ 9^ U >^g[a«^J^:^aMw*i> ffi^ 1 . 0 0 
0-3. 000. 000. jlf*U<»3. 0 00~1. 
000. 000. 36K:»*l/<tt5. 000~70 

0. ooo'c&2>. ^^wtfiga^wsa^^* 
». iae*s2 3 o'c-ci^ft*^ 1 0 k gc^fr-can^sn 

fcy;UF7P-U- F (MFR) 0. 0 1~100 
g/1 Om i n-C*-5Ci*s»3SL<. 
0. 0 5-5 0 g/1 Om i nT?&S„ */c, Jlt^CD'g 
figS^W^^*^*». :J?.e^iaS«- 9 0-50 
•C. Ht{C-7 0-1 0*Ct?*>-SCt*s»SLC^. 

[0 02 6] ^IfeB-atCfflt^^n?.^-^ 
/•?i;.i7i^. ■feV'i'A. Fa>5=-:=^-A. JHfi;"?A. 

ffi^. 83. ^. iS^j:t'©)g}Ha^I~vin 
«. ^yt^A. :^F•;•5A. tjUS-'^'A. -^ifif-iy^ 

[0027] U-7 ^ >3^^oJ^14^^ ^ F ^ 

xg^U>. !|t«(Da-^b7^>. -gfigS^^^ISffi^ 

50 S n^cl ittPa 2001-247629 ^^i^JCfHtS 
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[0 0 2 8 ] ;^i,^-c. ^^(D-^^m^mi^m^ (« 
T. r (A) f&^i ifeti-^, ) i. cti^mmntc 

it<D^^t>=S:mi^-r?>^it'^ r (B) 

)l^*JctO'^«0ift:%i'?rfflC^5C«b*s-Clr4. (B) 

uO. MgO. BaO. ZnO. Al, . F e, O 
, . SnO. CaO. T i O, ^ti'j&s^V^n*, S 

tl^Xit. Li OH. NaOH. KOH> Cu (OH) 
2 . Cu, O (OH) , . Mg (OH) , . Mg, O 
(OH) , . Ba (OH) , . Zn (OH) , . Sn 
(OH) , . Ca (OH) , ^ciWlfP,n-S. cn6 

o±mit^mi. (A) ^^-c*^!it^©'i'«Ba^w^^ 
> ;J^-?='iS^gjj*Kr*{is $ ti/c ^>©r r 

[0 02 9] (B) ^:9-ibrfflt^6n^#Ji|{t^® 
(A) ^^■C*.5^S©Wt6»^W^^ 

fti oosggptc^^t. mno. i~2omsgiJ. m 

L<«0. 2~1 5fiaSi5. #{CQ. 5~5SSSIJ-C* 

c(D«^*32 o**gp;&a;?.^jg^tc«. ff 
t^x. mm.^mt^xmi.>i>(Dttj:-:>tc<or?>tc!sb. 
[0 0 3 0] $ mm<D-ems^mi^m^fiiicM-r 

^^toxmi^^i^Hif^it^mmic^ mmpitox 
m<D^m.tLxi,t^ im(otiJi'7i<:ym(o^m'S:m(,> 

^Ci:ifi»tL'<. SS*;l/sK>SW»S|^?^3~2 3® 

i^mtLXii. :?'af5f>i8. r^'jjm. mm. jtn 

®E. ^■i7y>gf. X-rT';>^, :tH'>^, ■-^•^> 
W. Bui^O^U:? -f >^pj^ttx^>^ ^-•7•-?:1f^■r 
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[0 0 3 1 ] rittSiJi L/rfflti^n-S^^cDOEffltJ^ 

( A ) fmx$>?>m^(D-emm^m^m-^ i o o 
~i 5Sfisi5-c*So cosi^jsuq. 3n*mimx$> 
mstif. cogj^*s2 oasgp*MA.5ti^{c 

[0 03 2] ilBCD (A) (B) fiS^fccfcO'i^^S 

ttv Ji^TO ( I ) 4jj:iy; (n) ©:^rffi*^tfsci*s-c 
20 ( I ) ®a:©^«{*{c (A) ^^-c*s!«f3€©w«6»^ 
^x$)^^mit'^isj:usmicmcxm^>>htii,ii\t 

(II) ( A ) fis^5'-c* i^^o-s^^m^m^Wi. . 
(B) f$.^x$>^^mit'^t. !£:>S(ciisorjic»6n 
srittsiiM^L. ni^tifcm-^'^icMLximmm 

30 C0 0 33]±ie(I)©:^{Cfflt»6n4^iL,-C 

i^YfcTk^a. ^#»ij^Yfc*f^fcj;Dfc:tie>©>'M3y> 

^f^. •^>3?>, ■^^^•t?->, 2-P^:5f>, 2 

-^9^;l'-2-:/^?>. i^i'P'>i>3r>. y^^jbj^i'p 

i^4'Pax5f>;ii';&^CfSC£*3r-#S<, Sfc. 

40 mi,^ibti^ (B) ^^i$j:uimm<D±sEmu(iCMr^ 
mmmmt^^m^icu. (b) ^^isj:v:rsmi^im 
'pici-fA.mimx^9Si.ofc'^^m=s:mnoxi>j:<. * 

fc. (B) ^*}J;Df?SttSiJ*^M-r.S)ttoK:fife©^i« 

$*^s^^©ffl-&(j. 0. 1 —6 ofia%-c$)^ci 

;S®S/c«^tS[®ctioc*jt:ts (B) fS(,^isJ:z/mi± 
^icom^a. M^©#itr-o. oi-6oss%r** 

C<i:*iJfSL/<, ^'O0iL<itO. 05-50aS?^ 

50 r-*s. ^?S*/c«^tir«©ii^«. — Me5ti:ffliip>n 



XL 

c 0 0 3 4 ] ±fa (II) ©:^«:*5»,iT. ^vmmst 
Mi tit. mmt)iiM^^!'!!tm*s^z:^Mmmm<Dnyj^ 

S^>yci-;k imS(Sf©-'^'>>'^'y-5^--»J--, --tf 

-^©>'-? ^s^itii^a. -«iiftH«v mis^m^ 

©il^?§Sl!S»^S%*if^c:<!:*srtt2>. *<*W^ 
53S<tbr«. TIB© (II- 1) fcJ:^' (11- 2) (o:fs 

(II- 1 ) (A) RK^-C*^i|tS©W«fe»$W*S^i* 
i> (B) ;S^-C&-2>^^b^<k. i^J^tClCD-Cffll^ 

ens, 

(II- 2 ) ( A ) J&f^-Cilb 4#3£©-&fie»trW#^*^f* 
i. (B) fi£^-c*-2.^^b^!B)<!:. !ii«tJ:fSDrfflt^ 

^- K J: o -CMSr^ilK: J: iW)mfmm=^:mr CtiCj: 

[0035] ^tm!i!}MK.is<.f i>mm^mt, ( a) 
L/Tfflc»6n2.!Rf5e©'S«6a^w^^«^i*©iiL#.. 

^m.<omw£tf,cii-oxmtti>ifi. wiMumt- 1 2 0 

~350-C. 50~29 0*C-C*D. KM 

B#ra»2 0 3 2 0 ^r^. » $ u < « 3 0 f^-^^- 2 

e[-C10~2000/sec> jifSb<«100~10 

0 O/s e c"CS>€>o 

[0 0 3 6] c<D^'ji>cL-cnhn^^mM<D:i-\^y ^ 

>^iiBl^tti-7;^ h^-Wv 2 3 0 'C-CitS*^ 

1 0 kg©^-Ci«JSSnfc^Jl'h:?ci-U-h (MF 
R) j&iO. 5g/l Om i nfei±< i'?^L/<»l 

0 m i n J':^±-C* I? . 3 0 %tiT- U < 

it2 0%&.TVS>i>tc!^, fie^©^b:7 ^ >J^^,°I^tt 
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tt«:ffinfc4.©T*€>. 

[003 7] ^ >i^?^"5i^ttJ^^^ hv-si^ 

T. r (C) RR^J iMO. ) iS^^nSCitcj; 

Lo ffl-r-5.ci*sr*-&, (c) RS^iL/Tffluen^^Bi 

SS4<»B§*J J: =f A i », ^jecttfeS^flJ^^ 
im9\-<0i><0-V&tMit. !|t«:®5£3n-ra'7©*)©?:ffl 

<tD^'e-©M*-7U-f>Ki^^7 d<y-<vy5^ 
20 ^t^i^vivmm. ^-fbtf-jusfli, mty^^VT'ym 

^ >^^«^i*=fA*sJ:C/'e-©M*-7U'f 

>ft«^f*=rA. • :/5fi^i>=rA45J:o'-e© 

• ■:^d'2^i>=i"A©7k8SiKi©M*-7U 
:/5ii;x>rfA*5j:C/-?-©*^ 
:/:J?>?3i>=fA©*^!^©M7K^u-f >Mi''^7 b 
m^it, -<V7'u>=i*AteJ;0*-€-©?H^, -^vT'u^ 
=f A©*^!B!I©«8*"=!' U :7 H ^ 
30 > • w'v:7'u>:3A*5<i:CX^©*^^, ;^?-u> • v 
yu>rrA©*^ti©M7Kvu-{>^y^7 hS^f*. 
yji/=fA*jJ:iyf-e©*8sa. ri' yji'^f-^^. 2^'^=' 

7!?SR=fA. yg^JbrfA, J^^^A^^^lfe 
!^CC ;J< y i 9^ U > J: O'^J^ ') 7'P f b >*WS 

c^. cti6©i«:^^i:^«, -a^j4-cij/c«-afet 
(c) fiX^-c*■2>lS^^Ht■^©ffifflS^^w. ^i-y -I 

^»-^ 1 0 OSSSPCCM 3 0 OmSSPWTv 
40 L'<»1~2 0 OSSSBT**. 

[0 03 8] ^ ?c. :^^?§©:t U7 ^ >^^pl^t4x^ 
D^jbS"] (OT. r (D) th^> 

(D) fiS;^iUt:fflt,^6n^l>:{b^JW, :*-u7^>*^ 
oj^tti^;^ hv-^gr^sx-r-sitffi©^!!*^^^^*-^ 

^?:f#-5fcdt)©mSi*^^*K:^ai3 n-C cfc < . s 

50 t^etx-ss^-fi^JW^ a^fflc^6ns3Affli)c^bfiii-c*ti 
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<> a«¥l^^^S-C3 0 0 — 2, 0 0 0. <I^K. 

«5oo~i. 5oo(D^^m=^^-r^i><Df)mi^b 

^{k*S©^l^*^^^|^4ic[) 5 0 %Ja±*ia*S i, 
*i^i^f»*©3 0~4 5%<Dfe©*S:^7^>5^:t-f 

<. !RF«:7k^>'^•^7 ^ >ifi©fe©jt»s»*L.c». ifc, it 

tJtt*^{b*«W. 4 0 •C©Iiiitea*l 20--800cS 
t. ^«:tt50'>-6 00cStt?*Sfe©*si!fSl/<. 

sfc. SE»),'#,**-4o~o*a 3 o~o-c-r* 

©-s^is^w^s^f* 1 0 0 asgpcc>pt 1 0 0 *« 
mxr. »*L.<«i~6 7*figi5-c*s. 

[0 03 9] *^BJ<D:tU:7 >lS^oJ^ttx^;^ h V 

( D ) fiS^-c* ^mm^mua u rijn^^-r -5. c i k 
r. Tie (m ) *s^a (iv) ©:^ffi?r^tf .sciids-c 

(III ) m-mo^tpiC (A) ^:»-C*-5#^©'e#g« 

mMo^mm^pic (b) 

^^■c*^,iS^^^b^!^*5j:o'/*/c» (D) rK^-c* 
*-rs:^S« c:©:^^K:ffli,ie>n^;^^ibr«. #{c 

'^+1f>, 2-y^>. 

^ (B) ^:^*5j:i>'^tt^J©±fe?§^tc*tt-^^»tt755 
fiC»iS^(c{i, (B) ^^>fcJ;i>'ffitt^J<l:?g«4'«CWA 



(8) 2003-82023 

14 

(B) fi£»fcJ;0'r£1±S'J$rS«-r5/ti?>{cf6©;^«-9>^ 
JlSliJ^rJJD^rfeil,*, (C) fiS^5-*jJ;iyf (D) fiR^©± 

«,«f^tSt3lS-C^>J:< . <C) fiS^*jJ:C)f (D) 

4^»-r4fcjif){cffe©^'^sstiniSij5:mrfej:<. t 

Mt. i^m^mi:Lfc'i^i,c (C) (D) J5S^ 

':>xn^ctifivfi. m^-5-?>m<Dm.mt. 2o-cj£^± 

10 VS>i>Cti)mil'<, J:0i(fSO<»3 o-c£^±-c* 

«5is*(Sjtt-^/c«){c. j8Le©«!ia«?:j)n^rfej:t^o 

C©J:^{cUT^6n^S^?g*j6. JlB». SE. *M 

ma^sjfe i©^^©:)^s{c J: «5 ^m^m^-r c t J: 
c©Jl^?g*J8ifi©»*±{cg6i3SL'/c^. 

[0040] (IV) ( A ) fiS^-C* S!|t3E©WtBS^W 
20 i . ( B ) fiS^-C* ^^JSfb^ i . iiJ-SKftv 

Drfflt.^e.nsstt^<t. (c) ^f^-c$>?,is^^t'^ 
^*j<i:o'/Sfc« (D) fiS^5-r*€>i>c{tSiJi*il^L/. 

Sfctst:f SKlWI»Mll©MS^ft=«> ( A ) L.-C 
fflt, > 6 ^!^S©W«gS$W^^*^i*©i!l!*. ( B ) ^ 
^>il/-Cflai»6tx.5^ll^b-^©«S. (OfiS^iC 

r ffl 1, » 6 n iiiE^^ b^©]i!ii.^,. ^ii!iii»sia©aa 

i^ci tcj: -3T^;^c^*s. ^SjSgtJ 1 2 0 ~3 5 0 'C. 
j!fSL/<»l 5 0-2 9 0-C-C*»). MS^F^«2 0# 
30 ra~3 2 0^. |tT*b<{*3 0#M~2 5^t?* 

So s/c, s^^fca]x-si?»r;^»», -roas-cio- 

2000 s-\ »SL.<«1 00-1 000 s-^r* 

[0 04 1 ] C©J:^(cLrf#6n-54:|%l5©:i-U7 ^ 
>^f^nJMttX7;^ f- ^3&S2 3 0*C-C 
?f 1 0 k g ©^#-CSiJ5e$ n/cpf ;Uh7Ci-U-h 
(MFR) 3&50. 5e/10min«±. »*b<«l 
1 0 m i n a±-C$> K> , 7l<:5vf#i>**i 3 0 %JJ(T, » 
^0<«2 0%Ji(Tr\ f^:xa^-afAlgS*59 6« 
40 T. »*K»9 0fe(T-e&-Sfc«6. fie*©:tu:7^> 

#K:iW#s^tt«:ffin/c*>©-c*4, 

[0 04 2] :$^BJ©3M^>' ^ >3^|gipl^14x^x 

^^D-'Sij. ^tsisij. pj^^j. m^^mi mmm. ^mi^^ 
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mO-i^^-^ *f^Xtf-X ;y^X>'N*;U->. 
[0043] ^ >*«lnJSi14x^ ;^ h V 

Jf$. fftliRE0. li^RXJf^. ffiffiRKS. JE^^J^. asRR 

-3&s«ffl3n-r:i»2>e«j*©''5>'''5-« 

^7;<^©rti1-^*g^t*. ^xif-X F >; 

^, w«fttt©i^^«t^t^^nf-'>-^. m^^-«9 
8effl©->--'i'tt*iJ;ii>w^«'^**^< ±*-a^© 

tS*fi • ^Sffl©'>-''^W^^ il^SUp°D©^-5f +>. * 
joi^r/u-F. m^SPfnffl^ -f ^^A. $^->»i'«. ^SE 

jsi-©iii#«aigi, nttimimy ^f^^. mmmmmn^ 

[0044] 

T-Sdi. :$:^0J«Cti^tcRBS$tiS«>©-C«3Si<^ * 
/c> Tie©«fee>l*5<K^'i:W5«^^^*5'''"^^'''^^^*®^ 

[0 04 5 ] ^ >?^'7>^Aits-^{*] 

( 1 ) ^^to-etfes^W'^^a^^* (A - 1 ) : 

>K:S*rsitjS#a©^S*^7 7. 4*;u%. :7'af 
b>(cfi*t-.5.flSS#ti©^*^2 1 . 8^)1%. 5 - 
X ^ f = > - 2 - * > * ^ It3§#l4©$ 



#182 003-82023 
16 

C2. 2. n -2 -'^■/f->^»K^S*"^^^'S*^ 
ifiO. 8*Jl'%'C> fiS¥i^55-^fi (►*«) 3. 1 x 

1 0' ■c*2>!it^©'&tfea^w^^«^*. 

< 2 ) e^jEO-etlS^^ft*^!* ( A - 2 ) : W > 

^ ij 7^> - 2 - ^jw^^v^^Kfi^-r s«Bm<4©d« 

3 D C 2. 2 . n - 2 -^■r/T'XCS^f ^^iS^ii© 

6X10' 'cs>i^M<D'Sim^mnM.-^i^. 

i3) ^^(DSmm^m^M-^i^ (A-3) : 

>{cS*T?>1«Jgi*©^**l 0- 6*^1/%. 5-x5^ 
2 -y';l/5K;l'4^>CcS*-r-5«j§m{4©«*^ 
2. e^)V%. h-^^)\^-^-^>'^'^^^>'-'^''^^^ 

C2. 2. n -2-'^7"f->tCfi*-r-5>«3i^<4©^ 
»*S0. 7*>»1'%'C. SS^l^^J^S <M«) = 1 6. 5 
•0 X 1 0' -C*-5.#^©'&«6»$W^S^= 

(4) >mft*-^i* (H-1) :x5^I^>tcS 
*-r'5«3t#<4©^S3t>i7 6. l*;!'^. :/cifu>ic 

- 2 - y;l.d<;l'^>ti:S*f SltiSmfe©^*'!'^ 
1. 2*;1<'%-C. A-^-ttS (ML,,4 . 100-C) 
3&S8 8-C*?.:tl':7-f>3^^>^^«*^^* <J SRtt 

a« I" E P 5 7 P J ) . 

(5) M*vU-Y>K^tt^^S-^<* (H-2) ix?^!^ 

>K:S*-r-&«j§#fi[©^«**8 0. 4*^1^%. 
30 U>{Cfi*-r2.«m#fe©^*5 1 9- S^^l-^. 5- 

x^ yf'V - 2 - y;i'^;i'^^>K:4*-r^^®^{4©^ 
S*iO*;i'%. m#ttlS3&so. S^-'i'^-c. A-^-*!i 
S (ML 1+4. 1 0 O'C) *S6 3-C*2)«ft*vV/-Y> 
^tt^i- U' 7 ^ >?ft7 > ^^A^*-^ ( J S RttSI. D°o 
^ rT7 7 6 1 PJ ) . 
[0 04 6] [^-(l:-^] 

( 1 ) ^JS'fb-^iB) < B - 1 ) : lismfllW^K: j:-,r«ffi 
Aj ) . 

40 (2) ^R^b-^ (B-2) : i^^^^u'^U^i^JCC 

D°p« r^;^v5NHj ) o 
< 3 ) ^m\t-^m ( B - 3 ) : SJ^bffiiS (ffiiSH) . 
[0 04 7] [iS^J-^^b^!^] 

( 1 ) :i<';x^U>«}Bt (C- 1 ) :MFR(Sffl9 
0°C. <SS2. 16 kg) *50. 8g/10min-C* 

•s i£iftt*;is«S'i< X f - b ( B ^jj^ y Al±», 

iPihS ryyN'-f s'i'LLDPEUF 4 2 3J ) o 
(2 ) #y ^"DfU^fSlfli (C- 2) :MFR(SS[2 
50 SOX, lWS2. 1 6 kg) g/1 Om i n-C*-5 
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si< r^u f u ( B2|C!i< U ^ Am 

vi>PP MA 4 J ) . 

(3) (C-3) : X5^L.> • 7'nfU>*S^ft 
3'A (X5^U>^= 7 8. 6*;l/%, 7"PfU>$S 
= 2 1. A^)V%, 5-x.9-Vf>-2-y}l':i<)l'^> 
^=O^JV%, A-j:.- ffiK (ML,,, . 10 0-C) 
= 2 5. S^^-fi^^T-^I/tl^^tttli. fa« rEP0 2 

PJ ) o 

mtm ( D - 1 ) : ^m^m^-<^ y -< :y^Mmm 

OJ ) . 

( I - 1) : ;^^r •;>! 

?Sttffl (1-2) : X7=-Ty>| 
W«jS^{t!^ (K- 1 ) : 2. Z-V>M^}\,-2, 5- 

p°p;S r>'S-^=i^-9-2 5 B 4 0 J ) . 
^mm^l (L - 1 ) : iPtSS 5%©5^lf::.;U^>4f> 
(HJtft^atSi) „ 

^im±M (M- 1 ) : 2 - [ 1 - ( 2 - t Fn+s^- 
3. — ^>9^;l'7i.=.;U) x^^^U] -4, 6 
-y- t --^>5^jU7x-;l/Tf;u-h (^^(,^^ 
M. D°a:g r s u m i I i z e r G S J ) . 

^im±m m-2) :fcrx(2. 6-i;'-t-y5^;u 

-4 -->f 'H>i?ii;xy 
T-f h (te«{taj?. p°n« ^T'ftiT.iizf PEP- 3 
6J ) , 

[0048] {-^m 1 > ^S^WttS^W^a^ft: 
(A-1) lOOaSSP. ^<b^(B-l) ISS 

SB. fcjro'rsttsij ( I - 1 ) 4. 5s«g|j*. -en-en 

2 3 CCfcSnl^L'/cl 0 L)RffigMflDlE^ (^Ui' 
■5'aSif) CCfiAl/. 40 r pm-e2 0:»ratliWf) t/fc 

(■rf)as2 0 0 s->) „ -ecDf^. f#?>n/c«§sfetfc'^cr) 

^Vi<Dmm.^i:, 1 8 0 "C. 4 0 r p miCWt^hfcV ■< 
I^EE:7-u-;;^sS;jf$|^ (MHci-;UttM) fCcfc-^r. 

jag*j 1 8 o'c. mKijmnf&ifiio^. mm^^ 

mifi 5 :9-FBlCD^frf bXfiSJ^T ■5CiK:J:f3> 12c 
mxi2cmx0. 2 cmO^JfJi/- h?rf#fc, 
[0 04 9] ^>3g|glpJ^14X7;^ hv-<DS 

r. SSKittCDjg^i Ur, Sg2 3 0'C, j^MlOkg 
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